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(57) ABSTRACT 

A mobile radio terminal having a housing With a loud 
speaker opening and an ear speaker opening and a speaker 
selection member coupled to and movable relative to the 
housing. The speaker selection member has a ?rst audio port 
and a second audio port spaced such that the loud speaker 
opening is exposed through the ?rst audio port When the 
speaker selection member is in a ?rst position and the ear 
speaker opening is exposed through the second audio port 

(21) APP1- NOJ 11/425,514 When the speaker selection member is in a second position. 
In a third position, the loud speaker opening may be exposed 
through the second port or through a third audio port in the 

(22) Filed: Jun. 21, 2006 housing. 
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MOBILE RADIO TERMINAL HAVING 
SPEAKER PORT SELECTION AND METHOD 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to elec 
tronic equipment, such as electronic equipment for engaging 
in voice communications, and in particular, to exposing loud 
speaker openings and ear speaker openings according to the 
mode of operation of the electronic equipment. 

DESCRIPTION OF THE RELATED ART 

[0002] Some mobile telephones have tWo speaker open 
ings, including a loud speaker opening and an ear speaker 
opening. The loud speaker opening may be acoustically 
coupled to a speaker, Which typically is operable to output 
an audio sound (e.g., a ring tone) to announce an incoming 
call or to output an ampli?ed incoming voice signal When 
the mobile telephone is operated in speakerphone mode. The 
ear speaker opening may be acoustically coupled to the 
speaker, Which typically is operable to output audio sounds 
at a loWer volume than the loud speaker so that the user can 
carry out a telephone call When the mobile telephone is held 
near the user’ s ear during a conversation mode, for example. 
In some mobile telephones, a single multi-purpose speaker 
may be utiliZed as both a loud speaker and an ear speaker 
With separate ports to a loud speaker opening and an ear 
speaker opening, While other mobile telephones may have 
tWo or more speakers. 

[0003] Electronic equipment, and in particular, mobile 
telephones, are constantly being reduced in siZe. In smaller 
mobile telephones, the space betWeen the loud speaker 
opening and the ear speaker opening tends to be reduced. 
Sometimes acoustic coupling betWeen the loud speaker port 
and the ear speaker port alloWs sound to leak betWeen the 
openings. In some cases, enough sound may leak through 
the ear speaker opening to cause a user to experience 
discomfort or an unpleasant listening experience if the 
mobile telephone is operating in loud speaker mode. 

SUMMARY 

[0004] According to one aspect, a mobile radio terminal 
With a housing including a loud speaker opening and having 
an ear speaker opening that is spaced from the loud speaker 
opening, a speaker selection member having at least a ?rst 
audio port and a second audio port, the speaker selection 
member coupled With and movable relative to the housing 
such that the loud speaker opening is exposed by the ?rst 
audio port When the speaker selection member is in a ?rst 
position and the ear speaker opening is exposed by the 
second audio port When the speaker selection member is in 
a second position. 

[0005] According to another aspect, the loud speaker 
opening is exposed through the second port When the 
speaker selection member is in a third position. 

[0006] According to another aspect, the speaker selection 
member moves betWeen the ?rst and second positions by 
longitudinal movement relative to the housing. 
[0007] According to another aspect, the speaker selection 
member moves betWeen the second and third positions by 
rotational movement relative to the housing. 
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[0008] According to another aspect, the mobile radio 
terminal includes circuitry to place the mobile radio terminal 
in a ringer mode When the speaker selection member is in the 
?rst position. 
[0009] According to another aspect, the circuitry places 
the mobile radio terminal in a handheld mode When the 
speaker selection member is in the second position. 
[0010] According to another aspect, the circuitry places 
the mobile radio terminal in a speakerphone mode When the 
speaker selection member is in the third position. 
[0011] According to another aspect, the mobile radio 
terminal includes a speaker acoustically coupled to the loud 
speaker opening and the ear speaker opening. 
[0012] According to another aspect, the mobile radio 
terminal includes a ?rst speaker acoustically coupled to the 
loud speaker opening and a second speaker acoustically 
coupled to the ear speaker opening. 
[0013] According to another aspect, the speaker selection 
member includes a third audio port, Wherein the loud 
speaker opening is exposed through the third audio port 
When the speaker selection member is in a third position. 
[0014] According to another aspect, the mobile radio 
terminal includes circuitry to place the mobile radio terminal 
in a ringer mode When the speaker selection member is in the 
?rst position. 
[0015] According to another aspect, the circuitry places 
the mobile radio terminal in a handheld mode When the 
speaker selection member is in the second position. 
[0016] According to another aspect, the circuitry places 
the mobile radio terminal in a speakerphone mode When the 
speaker selection member is in the third position. 
[0017] According to another aspect, the mobile radio 
terminal includes a speaker acoustically coupled to the loud 
speaker opening and the ear speaker opening. 
[0018] According to another aspect, the mobile radio 
terminal includes a ?rst speaker acoustically coupled to the 
loud speaker opening and a second speaker acoustically 
coupled to the ear speaker opening. 
[0019] According to another aspect, the mobile radio 
terminal is a mobile telephone. 
[0020] According to another aspect, the mobile radio 
terminal is a personal digital assistant (PDA). 
[0021] According to another aspect, the housing is cylin 
drical. 
[0022] According to another aspect, a method of using 
speakers in an electronic equipment having a housing and an 
a speaker selection member movable relative to one another, 
including the steps of exposing a loud speaker opening in the 
housing through a ?rst audio port in the speaker selection 
member, exposing an ear speaker opening through a second 
audio port by moving the speaker selection member to a 
second position, and exposing the loud speaker opening 
through the second audio port by moving the speaker 
selection member to a third position. 
[0023] According to another aspect, a program stored by 
a computer readable medium for controlling operation of a 
mobile radio terminal having a housing and an a speaker 
selection member movable relative to one another, including 
logic to operate the mobile radio terminal in a ringer mode 
When the speaker selection member is in a ?rst position 
exposing a loud speaker opening though a ?rst audio port in 
the speaker selection member, to operate the mobile radio 
terminal in a handheld mode When the speaker selection 
member is in a second position exposing an ear speaker 
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through a second audio port in the speaker selection mem 
ber, and to operate the mobile radio terminal in a speaker 
phone mode When the speaker selection member is in a third 
position exposing the loud speaker opening through the 
second audio port in the speaker selection member. 
[0024] According to another aspect, the method includes 
code to play a ring tone through the loud speaker opening 
When the speaker selection member and the housing are in 
the ?rst position and an incoming call is detected. 
[0025] According to another aspect, the method includes 
code to output audio through the ear speaker opening When 
the speaker selection member and the housing are in the 
second position. 
[0026] According to another aspect, the method includes 
code to output audio through loud speaker opening When the 
speaker selection member and the housing are in the third 
position. 
[0027] These and further features of the present invention 
Will be apparent With reference to the folloWing description 
and attached draWings. In the description and draWings, 
particular embodiments of the invention have been disclosed 
in detail as being indicative of some of the Ways in Which the 
principles of the invention may be employed, but it is 
understood that the invention is not limited correspondingly 
in scope. Rather, the invention includes all changes, modi 
?cations and equivalents coming Within the spirit and terms 
of the claims appended hereto. 
[0028] Features that are described and/or illustrated With 
respect to one embodiment may be used in the same Way or 
in a similar Way in one or more other embodiments and/or 
in combination With or instead of the features of the other 
embodiments. 
[0029] It should be emphasiZed that the term “comprises/ 
comprising” When used in this speci?cation is taken to 
specify the presence of stated features, integers, steps or 
components but does not preclude the presence or addition 
of one or more other features, integers, steps, components or 
groups thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is an exemplary embodiment of a mobile 
radio terminal. 

[0031] FIG. 2 is a schematic block diagram of the relevant 
portions of the mobile radio terminal of FIG. 1. 
[0032] FIG. 3 is a schematic diagram of a communications 
system in Which the mobile radio terminal of FIG. 1 may 
operate. 
[0033] FIG. 4A schematically illustrates a front and back 
vieW of an exemplary mobile radio terminal in a ?rst 
position having a loud speaker opening and an ear speaker 
opening that are radially aligned. 
[0034] FIG. 4B schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 4A in a second 
position. 
[0035] FIG. 4C schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 4B in a third 
position. 
[0036] FIG. 5A schematically illustrates a front and back 
vieW of another exemplary mobile radio terminal in a ?rst 
position having a loud speaker opening and an ear speaker 
opening at different locations along the longitudinal axis of 
the mobile radio terminal. 
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[0037] FIG. 5B schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 5A in a second 
position. 
[0038] FIG. 5C schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 5B in a third 
position. 
[0039] FIG. 6A schematically illustrates a front and back 
vieW of another exemplary mobile radio terminal in a ?rst 
position having a loud speaker opening and an ear speaker 
that are longitudinally aligned. 
[0040] FIG. 6B schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 6A in a second 
position. 
[0041] FIG. 6C schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 6A in a third 
position. 
[0042] FIG. 7A schematically illustrates a front and back 
vieW of a mobile radio terminal in a ?rst position for another 
embodiment of a mobile radio terminal having a single 
speaker opening. 
[0043] FIG. 7B schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 7A in a second 
position. 
[0044] FIG. 7C schematically illustrates a front and back 
vieW of the mobile radio terminal of FIG. 7A in a third 
position. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0045] In the folloWing description, With reference to the 
draWings, like reference numerals are used to refer to like 
elements throughout. It Will be appreciated that the draWings 
are not necessarily to scale. Certain terminology is used 
herein to describe the different embodiments of the inven 
tion. Such terminology is used only for convenience When 
referring to the ?gures. For example, “vertically” or “hori 
Zontally” merely describe the con?guration shoWn in the 
?gures. The components can be oriented in any direction and 
the terminology should therefore be interpreted to include 
such variations. 
[0046] The term “electronic equipment” includes portable 
radio communication equipment. The term “portable radio 
communication equipment,” Which herein after is referred to 
as a “mobile radio terminal,” includes all equipment such as 
mobile telephones, pagers, communicators, electronic orga 
niZers, personal digital assistants (PDAs), smartphones, por 
table communication apparatuses or the like. 
[0047] In the present application, the invention is 
described primarily in the context of a mobile telephone. It 
Will be appreciated, hoWever, that the invention is not 
intended to be limited to a mobile telephone and can be any 
type of electronic equipment. 
[0048] Referring initially to FIG. 1, an electronic equip 
ment 10 is shoWn. The electronic equipment in the illus 
trated embodiments is a mobile radio terminal and, in 
particular, a mobile telephone 10. Thus, the electronic equip 
ment Will be referred to as the mobile telephone 10. The 
mobile telephone 10 is shoWn as having a “cylindrical” or 
“pen-shape” form housing 12, but it Will be appreciated that 
other type housings, such as a brick, block or slide-type 
housing, etc., may be utiliZed. It Will be appreciated that the 
speaker selection function discussed beloW may be embod 
ied as executable code that may be resident in and executed 
by the electronic equipment 10. 
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[0049] The mobile telephone 10 includes a display 14 and 
keypad 16. As is conventional, the display 14 displays 
information to a user such as operating state, time, telephone 
numbers, contact information, various navigational menus, 
etc., Which enable the user to utiliZe the various features of 
the mobile telephone 10. The display 14 also may be used to 
visually display content received by the mobile telephone 10 
and/or retrieved from a memory 18 (FIG. 2) of the mobile 
telephone 10. In addition, a phone number or a text message 
entered by the user may be displayed on the display 14 as 
part of a graphical user interface (GUI). 

[0050] Similarly, the keypad 16 may be conventional in 
that it provides for a variety of user input operations. For 
example, the keypad 16 typically includes alphanumeric 
keys 20 for alloWing entry of alphanumeric information such 
as telephone numbers, phone lists, contact information, 
notes, etc. In addition, the keypad 16 may include special 
function keys such as a “call sen ” key for initiating or 
ansWering a call, and a “call end” key for ending or hanging 
up or disconnecting a phone call. The mobile telephone 10 
also may operate Without call send or call end keys, or may 
have another button or mechanism for initiating and/or 
ansWering calls. For example, the mobile telephone 10 may 
operate similar to a ball point pen having a plunger or other 
mechanical apparatus to initiate and/or ansWer telephone 
calls, as described in more detail beloW. 

[0051] The keypad 16 also may contain special function 
keys, Which may include menu navigation keys, for 
example, for navigating through a menu displayed on the 
display 14 to select different telephone functions, pro?les, 
settings, etc., as is conventional. Other keys associated With 
the mobile telephone 10 may include a volume key, an audio 
mute key, an on/olf poWer key, a Web broWser launch key, 
a camera key, etc. Keys or key-like functionality also may be 
embodied as a touch screen associated With the display 14. 
The keys 20 may be used to enter Written text (e.g., a string 
of alphanumeric characters) and to operate GUI menus, or to 
adjust or modify the mobile telephone settings, such as, for 
example, the brightness of the display, audio volume, etc. 
[0052] The mobile telephone 10 includes conventional 
call circuitry that enables the mobile telephone 10 to estab 
lish a call and/or exchange signals With a called/calling 
device, typically another mobile telephone or landline tele 
phone. The called/calling device need not be another tele 
phone, hoWever, it may be some other device such as an 
Internet Web server, content providing server, etc. 

[0053] FIG. 2 represents a functional block diagram of the 
mobile telephone 10. For the sake of brevity, generally 
conventional features of the mobile telephone 10 Will not be 
described in great detail herein. The mobile telephone 10 
includes a primary control circuit 24 that is con?gured to 
carry out overall control of the functions and operations of 
the mobile telephone 10. The control circuit 24 may include 
a processing device 26, such as a CPU, microcontroller or 
microprocessor. The processing device 26 executes code 
stored in a memory (not shoWn) Within the control circuit 24 
and/or in a separate memory, such as memory 18, in order 
to carry out operation of the mobile telephone 10. The 
memory 18 may be, for example, one or more of a buffer, a 
?ash memory, a hard drive, a removable media, a volatile 
memory, a non-volatile memory or other suitable device. In 
addition, the processing device 26 executes code in order to 
perform a speaker selection function 22, Which may include 
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managing operation of a speaker or speakers in a ringer 
mode, a handheld mode, or a speakerphone mode, etc. 
[0054] It Will be apparent to a person having ordinary skill 
in the art of computer programming, and speci?cally in 
applications programming for mobile telephones or other 
electronic devices, hoW to program a mobile telephone 10 to 
operate and carry out the functions described herein. 
Accordingly, details as to the speci?c programming code 
have been left out for the sake of brevity. Also, While the 
speaker selection function 22 may be executed by the 
processing device 26, such functionality could also be 
carried out via dedicated hardWare, ?rmWare, softWare, or 
combinations thereof, Without departing from the scope of 
the invention. 

[0055] Continuing to refer to FIGS. 1 and 2, the mobile 
telephone 10 includes an antenna 28 coupled to a radio 
circuit 30. The radio circuit 30 includes a radio frequency 
transmitter and receiver for transmitting and receiving sig 
nals via the antenna 28 as is conventional. The radio circuit 
30 may be con?gured to operate in a mobile communica 
tions system, as Well as to receive data and/or audiovisual 
content or radio transmissions. For example, the receiver 
may be an IP datacast compatible receiver compatible With 
a hybrid netWork structure providing mobile communica 
tions and digital broadcast services, such as DVB-H mobile 
television and/or mobile radio. Other receivers for interac 
tion With a mobile radio netWork or broadcasting netWork 
are possible and include, for example, GSM, CDMA, 
WCDMA, MBMS, WiFi, WiMax, DVB-H, ISDB-T, etc, as 
Welt as advanced versions of these protocols. 

[0056] The mobile telephone 10 further includes a sound 
signal processing circuit 32 for processing audio signals 
transmitted by/received from the radio circuit 30. Coupled to 
the sound processing circuit 32 is a speaker(s), Which may 
be a loud speaker 34 and an ear speaker 35. Also coupled to 
the sound processing circuit is a microphone 36 that enables 
a user to speak via the mobile telephone 10 as is conven 
tional. The radio circuit 30 and sound processing circuit 32 
are each coupled to the control circuit 24 so as to carry out 
overall operation. Audio data may be passed from the 
control circuit 24 to the sound signal processing circuit 32 
for playback to the user. The audio data may include, for 
example, audio data from an audio ?le stored by the memory 
18 and retrieved by the control circuit 24. The sound 
processing circuit 32 may include any appropriate buffers, 
decoders, ampli?ers and so forth. 
[0057] For example, in a ringer mode or the ?rst position 
(described beloW), the sound processing circuit 32 may use 
an ampli?er to drive the loud speaker 34 to announce an 
incoming call by audibly outputting a ring tone, or to play 
back music, such as, for example stored or doWnloaded or 
streaming music, or AM/FM radio transmissions, or other 
audio content in an audiovisual playback mode. When the 
mobile telephone 10 is operating in a speakerphone mode, 
the sound processing circuit 32 may amplify a received 
audio transmission, such as, for example, the voice of an 
incoming transmission from a caller, for playback by the 
loud speaker 34. The mobile telephone also may operate in 
a handheld mode. When in handheld mode, the sound 
processing circuit 32 is operable to control the amplitude of 
the audio signal used to drive the ear speaker 35 so that 
sounds output by the ear speaker 35 have a volume appro 
priate for listening When the ear speaker 35 is positioned 
against the user’s ear. As Wil be appreciated in the art, all 
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audio gains and processing (e. g., echo cancellation, ?ltering, 
etc.) can be controlled and adapted for each mode of 
operation. 
[0058] The mobile telephone 10 also includes the afore 
mentioned display 14 and keypad 16 coupled to the control 
circuit 24. The display 14 may be coupled to the control 
circuit 24 by a video decoder 38 that converts video data to 
a video signal used to drive the display 14. The video data 
may be generated by the control circuit 24, retrieved from a 
video ?le that is stored in the memory 18, derived from an 
incoming video data stream received by the radio circuit 30 
or obtained by any other suitable method. Prior to being fed 
to the decoder 38, the video data may be bu?fered in a buffer 
40. 
[0059] The mobile telephone 10 further includes one or 
more I/O interface(s) 42. The U0 interface(s) 42 may be in 
the form of typical mobile telephone I/O interfaces and may 
include one or more electrical connectors. As is typical, the 
I/O interface(s) 42 may be used to couple the mobile 
telephone 10 to a battery charger to charge a battery of a 
poWer supply unit (PSU) 44 Within the mobile telephone 10. 
In addition, or in the alternative, the I/O interface(s) 42 may 
serve to connect the mobile telephone 10 to a Wired personal 
hands-free adaptor (not shoWn), such as a headset (some 
times referred to as an earset) to audibly output sound 
signals output by the sound processing circuit 32 to the user. 
Further, the I/O interface(s) 42 may serve to connect the 
mobile telephone 10 to a personal computer or other device 
via a data cable. The mobile telephone 10 may receive 
operating poWer via the I/O interface(s) 42 When connected 
to a vehicle poWer adapter or an electricity outlet poWer 
adapter. 
[0060] The mobile telephone 10 also may include a timer 
46 for carrying out timing functions. Such functions may 
include timing the durations of calls, generating the content 
of time and date stamps, etc. The mobile telephone 10 may 
include a camera 48 for taking digital pictures and/or 
movies. Image and/or video ?les corresponding to the pic 
tures and/or movies may be stored in the memory 18. The 
mobile telephone 10 also may include a position data 
receiver 50, such as a global positioning system (GPS) 
receiver, Galileo satellite system receiver or the like. The 
mobile telephone 10 also may include a local Wireless 
interface 52, such as an infrared transceiver and/or an RF 
adaptor (e.g., a Bluetooth adapter), for establishing commu 
nication With an accessory, a hands-free adaptor (e.g., a 
headset that may audibly output sounds corresponding to 
audio data transferred from the mobile telephone 10 to the 
adapter), another mobile radio terminal, a computer or 
another device. 

[0061] The mobile telephone 10 may be con?gured to 
transmit, receive and process data, such as text messages 
(e.g., colloquially referred to by some as “an SMS”), elec 
tronic mail messages, multimedia messages (e.g., colloqui 
ally referred to by some as “an MMS”), image ?les, video 
?les, audio ?les, ring tones, streaming audio, streaming 
video, data feeds (including podcasts) and so forth. Process 
ing such data may include storing the data in the memory 18, 
executing applications to alloW user interaction With data, 
displaying video and/or image content associated With the 
data, outputting audio sounds associated With the data and so 
forth. 

[0062] With additional reference to FIG. 3, the mobile 
telephone 10 may be con?gured to operate as part of a 
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communications system 54. The system 54 may include a 
communications netWork 56 having a server 58 (or servers) 
for managing calls placed by and destined to the mobile 
telephone 10, transmitting data to the mobile telephone 10 
and carrying out any other support functions. The server 
communicates With the mobile telephone 10 via a transmis 
sion medium. The transmission medium may be any appro 
priate device or assembly, including, for example, a com 
munications toWer, another mobile telephone, a Wireless 
access point, a satellite, etc. Portions of the netWork may 
include Wireless transmission pathWays. The netWork 56 
may support the communications activity of multiple mobile 
telephones 10, although only one mobile telephone 10 is 
shoWn in the illustration of FIG. 3. 

[0063] In one embodiment, the server 58 may operate in 
stand alone con?guration relative to other servers of the 
communications netWork 56 or may be con?gured to carry 
out multiple communications netWork functions. As Will be 
appreciated, the server 58 may be con?gured as a typical 
computer system used to carry out server functions and may 
include a processor con?gured to execute softWare contain 
ing logical instructions that embody the functions of the 
server 58. 

[0064] Referring to FIGS. 4A-4C, the mobile radio termi 
nal 10 has a cylindrical housing 60 retaining the basic 
mobile telephone elements described above, such as, one or 
more speakers 34, 35, a microphone 36 and the circuitry and 
softWare necessary for operating the mobile radio terminal 
10. 

[0065] The housing 60 may have a loud speaker opening 
61 for outputting sounds from the loud speaker 34, Which 
may be relatively loud sounds (e.g., a voice When the mobile 
telephone 10 is in speakerphone mode or a ring tone to 
indicate receipt of a transmission, to announce an incoming 
call, or to playback doWnloaded or streamed music, etc.). 
The mobile telephone 10 also may have an ear speaker 
opening 63 for outputting sounds from the ear speaker 35 
When the mobile telephone 10 is held against the user’s ear 
as a handset. Alternatively, a single speaker may be used 
With circuitry or another mechanism for controlling the 
speaker to operate as a loud speaker, or to operate as an ear 
speaker, as described in more detail beloW. 

[0066] The housing 60 may contain one or more speakers. 
The loud speaker opening 61 and ear speaker opening 63 
may be acoustically coupled to the speaker(s) to alloW sound 
to be transmitted from the speaker(s) to the speaker openings 
61, 63. Acoustically coupled means any acoustic pathWay or 
conveyance assembly. For example, a speaker may be 
positioned With respect to the openings (e.g., immediately 
behind the opening) or tubes or other structural members 
may be used to transport sound to the speaker openings. If 
a single speaker is used, it may be acoustically coupled to 
both the loud speaker opening 61 and the ear speaker 
opening 63, Which may be spaced from one another and/or 
located on different sides of the mobile phone 10. When one 
speaker is used, acoustic resistance may be applied in the 
pathWay to the ear speaker opening 63 to reduce the volume 
of the transmitted sound to an appropriate level for handset 
use. Similarly, the sound transmitted from the speaker to the 
loud speaker opening may be ampli?ed for use of the mobile 
telephone 10 in speakerphone or ringer mode. A single 
opening may be acoustically coupled to a loud speaker and 
an ear speaker or a single multi-functional speaker. Unless 
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otherwise speci?ed, the below described embodiments may 
be con?gured With one or tWo speakers having appropriate 
acoustic coupling. 
[0067] For purposes of illustration, the loud speaker open 
ing 61 and the ear speaker opening 63 are located on 
opposite sides of the housing 60, hoWever, it Will be appre 
ciated that in this and other embodiments, the speaker 
openings 61, 63 may be located anyWhere on the housing 60 
and may be on the same side of the housing 60. 
[0068] Operation of the loud speaker 34 and the ear 
speaker 35 may be controlled by longitudinal and/or rota 
tional movement of a speaker selection member 62 With 
respect to the housing 60. As shoWn in FIG. 4A, the loud 
speaker opening 61 and the ear speaker opening 63 may be 
radially aligned and positioned on different or opposite sides 
of the housing 60 (e.g., l80-degrees apart) or may be spaced 
apart by different angles (e.g., O-degrees or 90-degrees, etc.) 
and/ or at different positions along the longitudinal axis of the 
housing 60. The speaker selection member 62 is shoWn 
surrounding the housing 60 and may be a cylindrical shape 
or may be a shroud surrounding a block-shape mobile radio 
terminal. The speaker selection member 62 also may be 
partially or completely surrounded by the housing 60. 
[0069] Although not speci?cally described herein, any of 
a number of conventional attachment mechanisms may be 
used to cooperatively engage the speaker selection member 
62 to the housing 60 so as to alloW longitudinal and/or 
rotational movement, as Will be appreciated by one of skill 
in the art. For example, in one embodiment, the speaker 
selection member 62 and the housing 60 may be assembled 
in a manner similar to the assembly of a ball point pen. In 
another embodiment, the speaker selection member 62 may 
be frictionally engaged to a portion of the housing 60 in such 
a manner so as to alloW longitudinal and/or rotational 
movement betWeen the speaker selection member 62 and the 
housing 60. In another embodiment, a tab and track may be 
used. In still another embodiment, the speaker selection 
member 62 may be rotated by a mechanical guide (i.e., the 
speaker selection member 62 may be spring-loaded With an 
electromechanical release to alloW the mobile telephone 10 
to automatically return to the ?rst position When the call is 
ended. 
[0070] The speaker selection member 62 may have plural 
audio ports 64, 66 for alloWing sound to pass from the 
speakers 34, 35 through the speaker openings 61, 63 in the 
housing 60 and through the audio ports 64, 66, Which may 
be selectively aligned With the loud speaker opening 61 or 
the ear speaker opening 63. The audio ports 64, 66 may be 
circular or square holes in the side Walls of the speaker 
selection member 62. The audio ports and/or the loud 
speaker opening 61 and ear speaker opening 63 may be 
covered by a material, such as, for example, mesh or fabric, 
etc., to protect the speakers 34, 35 from exposure to dust or 
other potentially harmful materials. The audio ports 64, 66 
and/ or openings 61, 63 may include a pattern or grouping of 
apertures that expose a portion of the speakers 34, 35 or 
acoustic passages. Thus, the ports 64, 66 and/or openings 61, 
63 need not comprise a continuous hole. The number and/or 
arrangement of apertures may control the perceptible loud 
ness of the speakers 34, 35. For instance, the loudness of the 
sounds transmitted through the speaker selection member 62 
may be proportional to the aggregate area of the apertures. 
[0071] The audio ports 64, 66 are arranged With respect to 
the speaker openings 61, 63 and to each other to function as 
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described herein. As shoWn in FIG. 4A, the second audio 
port 66 is located closer to the top 68 of the speaker selection 
member 62 than the ?rst audio port 64. When the speaker 
selection member 62 is in a ?rst position (FIG. 4A), the ?rst 
audio port 64 is aligned With the loud speaker opening 61 
and the second audio port 66 is located closer to the top 68 
of the speaker selection member 62 than (e.g., not radially 
aligned With) the ear speaker opening 63. In this ?rst 
position, the ?rst audio port 64 exposes the loud speaker 
opening 61 and alloWs sounds from the loud speaker open 
ing 61 to pass through the speaker selection member 62 to 
be heard by the user. In this position, the speaker selection 
member 62 covers the ear speaker opening 63 to reduce the 
audibility of sounds from the ear speaker opening 63, 
thereby alloWing the ear speaker opening 63 and the loud 
speaker opening 61 to share an internal cavity Without sound 
leakage from the loud speaker opening 61 through ear 
speaker opening 63 and to the user’s ear should the phone be 
held against the user’ s ear While the loud speaker opening 61 
is exposed. In addition, the sound processing circuit 32 may 
be controlled to not deliver a sound signal to the ear speaker 
opening 63 When the speaker selection member 62 is in the 
?rst position. 
[0072] When operating in the ?rst position, the circuitry of 
the mobile telephone 10 controls the loud speaker 34 in a 
ringer mode. For instance, the speaker selection function 22 
may control the sound processing circuit 32 in a manner to 
carry out the functions and audio behavior of the ringer 
mode. In ringer mode, an audible signal or noise is trans 
mitted through the loud speaker opening 61 When the mobile 
telephone 10 receives a signal indicating, for example, that 
a text message or voice telephone call is being received. The 
position of the speaker selection member 62 may close 
electrical contacts or activate sWitches to provide feedback 
to the control circuit 24 such that the speaker selection 
function 22 may invoke the operational mode corresponding 
to the physical position of the speaker selection member 62. 
[0073] The second position is illustrated by FIG. 4B. The 
user may expose the ear speaker opening 63 through the 
second audio port 66 by depressing the speaker selection 
member, or by moving the speaker selection member 62 
longitudinally With respect to the housing 60. If a signal is 
received by the mobile telephone 10, such as a phone call, 
the user may ansWer the call by pressing the top 68 of the 
speaker selection member 62, causing the speaker selection 
member 62 to move doWnWards along the longitudinal 
length of housing 60, similar to the motion used to expose 
the tip of a ball point pen. 
[0074] In the second position, the handheld mode of 
operation may be activated. In this mode, the user may hold 
the mobile telephone 10 near the user’s ear for communi 
cation With a person on the other end of the call. As shoWn 
in FIG. 4B, a portion of the speaker selection member 62 is 
moved in front of the loud speaker opening 61. This portion 
of the speaker selection member 62 may dampen or reduce 
the audio, if any, emitted from the loud speaker opening 61. 
Thus, the user may use the mobile telephone 10 as a handset 
While minimiZing the exposure of the user’s ear to audio 
output by the loud speaker opening 61. In addition, the 
sound processing circuit 32 may be controlled not to deliver 
a sound signal to the loud speaker opening 63 When the 
speaker selection member 62 is in the second position. 
[0075] The speaker selection member 62 may be tWisted 
or rotated With respect to the housing 60 to a third position, 
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as illustrated by FIG. 4C. In the third position, the mobile 
telephone 10 may enter the speakerphone mode. After the 
speaker selection member 62 is rotated, the second audio 
port 66 is aligned With and exposes the loud speaker opening 
61, While the portion of the speaker selection member 62 
that Was blocking the loud speaker opening 61 may block the 
ear speaker opening 63. The ?rst audio port 64 therefore is 
longitudinally aligned With, the ear speaker opening 63, With 
the ear speaker opening 63 located betWeen the top 68 of the 
speaker selection member 62 and the ?rst acoustic port 64. 
In addition, the sound signal processing circuit 32 may be 
controlled to not deliver a sound signal to the ear speaker 
opening 63 When the speaker selection member 62 is in the 
third position. 
[0076] When operating in the third position, the circuitry 
of the mobile telephone 10 may activate the speaker to 
transmit sound through the loud speaker opening 61 so that 
the mobile telephone 10 may be used in speakerphone mode, 
alloWing the user to place the mobile telephone 10 on a 
nearby surface, for example, a table or dashboard, to talk in 
a “hands-free” manner, listen to music, listen to an audio 
component of a video presentation, etc. 
[0077] The circuitry of the mobile telephone 10 also may 
be operable to control the microphone 36. The circuitry may 
activate the microphone 36 When the mobile telephone 10 is 
in the second and third positions (FIGS. 4B and 4C) and may 
disable the microphone 36 When the mobile telephone 10 is 
in the ?rst position (FIG. 4A). The gain applied to the output 
signal of the microphone 36 may be higher in the third 
position than in the second position. The circuitry and 
programming for controlling the microphone 36 in each of 
the three positions is Well knoWn to one of skill in the art, 
and therefore Will not be discussed in detail. 
[0078] At any time, the speaker selection member 62 may 
be returned to the ?rst position. When the speaker selection 
member 62 is retuned to the ?rst position, the circuitry of the 
mobile telephone 10 operates to disconnect or hang-up a call 
if the mobile telephone 10 Was actively supporting a call. 
When the speaker selection member 62 is returned to the 
?rst position, the ?rst audio port 64 Will expose the loud 
speaker opening 61, Which Will be operational as a ringer, as 
described above. 

[0079] If another call is received, the user can move the 
speaker selection member 62 to the second position by 
depressing or longitudinally moving the speaker selection 
member 62, Which Will activate the mobile telephone 10 and 
alloW the user to ansWer the call. Similarly, if the user 
desires to place a phone call, the user may enter the phone 
number With the key pad 16 and depress the speaker 
selection member 62 to activate the mobile telephone 10, 
place the call, and expose the ear speaker opening 63. The 
user also may bypass the handheld mode by depressing and 
tWisting the speaker selection member 62 to proceed directly 
to speakerphone mode. 
[0080] In the folloWing embodiments of FIGS. 5A-7C, the 
operation of the mobile telephone 10 When the speaker 
selection member 62 in each of the ?rst, second and third 
positions remains substantially the same as described above, 
hoWever, the radial or longitudinal location of the audio 
ports and speaker openings may be changed to accommo 
date a different arrangement of speakers or performance 
characteristics. Accordingly, functional similarities betWeen 
the embodiments described above and the embodiments 
described beloW Will be omitted for the sake of brevity. 
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[0081] Referring noW to FIGS. 5A-5C, the speaker selec 
tion member 62 may have three audio ports 64, 66, 70 that 
align With and expose the loud speaker opening 61 and the 
ear speaker opening 63 When the speaker selection member 
62 is moved to the various positions. When the speaker 
selection member 62 is in the ?rst position, the ?rst audio 
port 64 is aligned With the loud speaker opening 61, expos 
ing it for operation of the mobile telephone 10 in ringer 
mode. The second audio port 66, third audio port 70, and ear 
speaker opening 63 are longitudinally aligned such that the 
second audio port 66 is closer to the top 68 of the speaker 
selection member 62 than the ear speaker opening 63, and 
the ear speaker opening 63 is closer to the top 68 of the 
speaker selection member 62 than the third audio port 70. 
The third audio port 70 is closer to the top 68 of the speaker 
selection member 62 than the ?rst audio port 64, located 
along the longitudinal axis of the speaker selection member 
62 such that When the mobile radio terminal is in the second 
position, the third audio port 70 is radially, but not longitu 
dinally aligned, With the loud speaker opening 61. 
[0082] Referring to FIG. 5B, When the user depresses the 
speaker selection member 62 or moves the speaker selection 
member 62 and the housing 60 longitudinally With respect to 
each other, the second audio port 66 is moved beloW the loud 
speaker opening 61 and a portion of the speaker selection 
member 62 blocks the loud speaker opening 61. The second 
audio port 66 is moved to align With and expose the ear 
speaker opening 63, alloWing the user to use the mobile 
telephone 10 in handheld mode. In this position, the third 
audio port 70 is then radially aligned With the loud speaker 
opening 61, but on a different side of the speaker selection 
member 62. 

[0083] In FIG. 5C, the speaker selection member 62 has 
been rotated relative to the housing 60 to expose the loud 
speaker opening 61 and operate the mobile telephone 10 in 
speakerphone mode. When rotated, the second audio port 66 
and third audio port 70 generally are longitudinally aligned 
With the loud speaker opening 61, With the third audio port 
70 exposing the loud speaker opening 61 for hands-free 
speakerphone operation. The user then can either disconnect 
the call by returning the speaker selection member 62 to the 
?rst position (FIG. 5A), or rotate the speaker selection 
member 62 back to the second position (FIG. SE) to expose 
the ear speaker opening 63 and use the mobile telephone 10 
in handheld mode. The speaker openings 61, 63 and the 
audio ports 64, 66, 70 may be spaced such that the speaker 
selection member 62 may be rotated a half-tum or a quarter 
turn, etc., to accommodate di?ferent speaker opening con 
?gurations, as Will be appreciated by one of skill in the art. 

[0084] FIGS. 6A-6C depict another embodiment of the 
mobile radio terminal 10. The speaker selection member 62 
is in the ?rst position as illustrated in FIG. 6A. The loud 
speaker opening 61 and ear speaker opening 63 may be 
spaced from one another and may be contained on the same 
side of the housing 60. such that they are longitudinally 
aligned With the loud speaker opening 61 and the ear speaker 
opening 63. The ?rst audio port 64 and second audio port 66 
are spaced such that the loud speaker opening 61 is exposed 
through the ?rst audio port 64. The second audio port 66 is 
closer to the top 68 of the speaker selection member 62 than 
the ear speaker opening 63. The portion of the speaker 
selection member 62 betWeen the ?rst audio port 64 and the 
second audio port 66 substantially blocks the ear speaker 
opening 63 When the speaker selection member 62 is in the 
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?rst position (FIG. 6A). The third audio port 70 may be 
located on a di?cerent side of the speaker selection member 
62 and radially aligned With the portion of the speaker 
selection member 62 blocking the ear speaker opening 63. 
[0085] FIG. 613 depicts the location of the audio ports 64, 
66, 70 When the speaker selection member 62 is moved 
longitudinally With respect to the housing 60 to the second 
position. As shoWn, the second audio port 66 exposes the ear 
speaker opening 63, While a portion of the speaker selection 
member 62 is moved to substantially block the loud speaker 
opening 61. The third audio port 70 is moved such that it is 
radially aligned With the loud speaker opening 61, but on a 
di?cerent side of the mobile telephone 10. 
[0086] In FIG. 6C, the speaker selection member 62 has 
been rotated to the third position to align the third audio port 
70 With the loud speaker opening 61 to alloW the mobile 
telephone 10 to be operated in speakerphone mode. 
[0087] FIGS. 7A-7C depicts a further embodiment of the 
mobile radio terminal 10. A single speaker 72 capable of 
operating as a loud speaker 34 and as an ear speaker 35 may 
be contained Within the housing 60. Alternatively, the illus 
tration of FIGS. 7A-7C may depict may depict a single 
speaker port acoustically coupled to tWo or more speakers, 
Which may be contained Within the housing 60. The actual 
mode of operation of the speaker 72, e.g., as a ringer, an ear 
speaker 35 or loud speaker 34 for a speakerphone, can be 
controlled by the control circuit 24, as Will be appreciated by 
one of skill in the art. As shoWn in FIG. 7A, the speaker 
selection member 62 has three audio ports 64, 66, 70. The 
?rst audio port 64 and the third audio port 70 may be 
someWhat larger (e.g., in terms of aggregate opening area) 
than the second audio port 66 for loud speaker use. 
[0088] In the ?rst position (FIG. 7A), the second audio 
port 66 is aligned With and exposes the speaker 72, Which 
operates as a loud speaker to indicate an incoming trans 
mission. The second audio port 66 may be longitudinally 
aligned With the ?rst audio port 64, such that When the user 
depresses or moves the speaker selection member 62 lon 
gitudinally With respect to the housing 60, as shoWn in FIG. 
7B, and the second audio port 66 exposes the speaker 72, 
Which then operates as an ear speaker 35 for using the 
mobile telephone 10 in handheld mode. When in the second 
position, the third audio port 70 is radially aligned With the 
speaker 72 on a di?cerent side of the speaker selection 
member 62. When the speaker selection member 62 and the 
housing 60 are rotated With respect to one another, the 
speaker selection member 62 may be placed in the third 
position (FIG. 7C) so that the third audio port 70 aligns With 
speaker 72 to alloW operation of the mobile telephone 10 in 
speakerphone mode. 
[0089] In each embodiment, movement of the speaker 
selection member 62 With respect to the housing 60 has been 
described. It Will be appreciated that the description of such 
movement herein expressly includes movement of the hous 
ing 60 With respect to the speaker selection member 62, 
movement of both components and/or movement of addi 
tional components. Also, the longitudinal movements may 
be replaced With or combined With rotating and/or axial 
movements, and/ or the rotating movements may be replaced 
With or combined With longitudinal and/ or axial movements. 

[0090] Although the invention has been shoWn and 
described With respect to certain embodiments, it is under 
stood that equivalents and modi?cations Will occur to others 
skilled in the art upon the reading and understanding of the 
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speci?cation. The present invention includes all such 
equivalents and modi?cations, and is limited only by the 
scope of the folloWing claims. 
What is claimed is: 
1. A mobile radio terminal comprising: 
a housing having a loud speaker opening and having an 

ear speaker opening that is spaced from the loud 
speaker opening; 

a speaker selection member having at least a ?rst audio 
port and a second audio port; 

the speaker selection member coupled With and movable 
relative to the housing such that the loud speaker 
opening is exposed by the ?rst audio port When the 
speaker selection member is in a ?rst position and the 
ear speaker opening is exposed by the second audio 
port When the speaker selection member is in a second 
position. 

2. The mobile radio terminal of claim 1, Wherein the loud 
speaker opening is exposed through the second port When 
the speaker selection member is in a third position. 

3. The mobile radio terminal of claim 2, Wherein the 
speaker selection member moves betWeen the ?rst and 
second positions by longitudinal movement relative to the 
housing. 

4. The mobile radio terminal of claim 3, Wherein the 
speaker selection member moves betWeen the second and 
third positions by rotational movement relative to the hous 
ing. 

5. The mobile radio terminal of claim 4, further compris 
ing circuitry to place the mobile radio terminal in a ringer 
mode When the speaker selection member is in the ?rst 
position. 

6. The mobile radio terminal of claim 5, Wherein the 
circuitry places the mobile radio terminal in a handheld 
mode When the speaker selection member is in the second 
position. 

7. The mobile radio terminal of claim 6, Wherein the 
circuitry places the mobile radio terminal in a speakerphone 
mode When the speaker selection member is in the third 
position. 

8. The mobile radio terminal of claim 7, further compris 
ing a speaker acoustically coupled to the loud speaker 
opening and the ear speaker opening. 

9. The mobile radio terminal of claim 7, further compris 
ing a ?rst speaker acoustically coupled to the loud speaker 
opening and a second speaker acoustically coupled to the ear 
speaker opening. 

10. The mobile radio terminal of claim 1, the speaker 
selection member further comprising a third audio port, 
Wherein the loud speaker opening is exposed through the 
third audio port When the speaker selection member is in a 
third position. 

11. The mobile radio terminal of claim 10, further com 
prising circuitry to place the mobile radio terminal in a 
ringer mode When the speaker selection member is in the 
?rst position. 

12. The mobile radio terminal of claim 11, Wherein the 
circuitry places the mobile radio terminal in a handheld 
mode When the speaker selection member is in the second 
position. 

13. The mobile radio terminal of claim 12, Wherein the 
circuitry places the mobile radio terminal in a speakerphone 
mode When the speaker selection member is in the third 
position. 
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14. The mobile radio terminal of claim 13, further com 
prising a speaker acoustically coupled to the loud speaker 
opening and the ear speaker opening. 

15. The mobile radio terminal of claim 13, further com 
prising a ?rst speaker acoustically coupled to the loud 
speaker opening and a second speaker acoustically coupled 
to the ear speaker opening. 

16. The mobile radio terminal of claim 1, Wherein the 
mobile radio terminal is a mobile telephone. 

17. The mobile radio terminal of claim 1, Wherein the 
mobile radio terminal is a personal digital assistant (PDA). 

18. The mobile radio terminal of claim 1, Wherein the 
housing is cylindrical. 

19. Amethod of using speakers in an electronic equipment 
having a housing and an a speaker selection member mov 
able relative to one another, comprising the steps of: 

exposing a loud speaker opening in the housing through 
a ?rst audio port in the speaker selection member; 

exposing an ear speaker opening through a second audio 
port by moving the speaker selection member to a 
second position; and 

exposing the loud speaker opening through the second 
audio port by moving the speaker selection member to 
a third position. 

20. A program stored by a computer readable medium for 
controlling operation of a mobile radio terminal having a 
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housing and an a speaker selection member movable relative 
to one another, comprising logic to: 

operate the mobile radio terminal in a ringer mode When 
the speaker selection member is in a ?rst position 
exposing a loud speaker opening though a ?rst audio 
port in the speaker selection member; 

to operate the mobile radio terminal in a handheld mode 
When the speaker selection member is in a second 
position exposing an ear speaker through a second 
audio port in the speaker selection member; and 

to operate the mobile radio terminal in a speakerphone 
mode When the speaker selection member is in a third 
position exposing the loud speaker opening through the 
second audio port in the speaker selection member. 

21. The method of claim 20, further comprising code to 
play a ring tone through the loud speaker opening When the 
speaker selection member and the housing are in the ?rst 
position and an incoming call is detected. 

22. The method of claim 20, further comprising code to 
output audio through the ear speaker opening When the 
speaker selection member and the housing are in the second 
position. 

23. The method of claim 20, further comprising code to 
output audio through loud speaker opening When the speaker 
selection member and the housing are in the third position. 

* * * * * 


